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© A heater system for the passenger compartment 
of a motor vehicle comprises a number of heat 
exchange elements 11a, 11b, 11c, 11 d arranged in a 
stack. Flow of engine coolant through each of the 
heat exchange elements is individually controlled by 
valve means 5 having a coolant inlet 30 and a 
coolant outlet 34 and which includes a valve mem- 
ber 27 which can progessively open the flow of 
coolant to the heat exchange elements by uncover- 
ing staggered supply orifices 35a, 35b, 35c, 35d. 
The heat exchange elements are in parallel with a 
bypass passage which allows flow from the coolant 
inlet to the coolant outlet through a bypass orifice 
36. The bypass orifice becomes progressively bloc- 
ked as the valve member 27 uncovers the supply 
orifices. 
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A HEATER SYSTEM FOR THE PASSENGER COMPARTMENT OF A MOTOR VEHICLE 



This invention relates to a heater system for 
the passenger compartment of a motor vehicle and 
to heat exchangers forming part of such systems. 

It is known to provide a heat exchanger for a 
motor vehicle passenger compartment heater sys- 
tem in which a plurality of tube lengths extend 
between spaced apart support plates, the ends of 
the tube lengths projecting through the plates with 
adjacent ends being connected by arcuate tube 
portions which link together the tube lengths in 
series to form a sinuous conduit for engine coolant 
Air passages are provided between the support 
plates by a series of fins which lie in spaced-apart, 
face to face relationship perpendicular to the lon- 
gitudinal axes of the tube lengths. 

A method of controlling the amount of heat 
emitted by the heat exchanger is to use a control 
valve to regulate the flow of engine coolant through 
the heat exchanger. Therefore to reduce the heat 
emitted from the heat exchanger the flow of engine 
coolant is reduced. 

It is a problem with such prior art heat ex- 
changers that as the engine speed is varied the 
flow of coolant through the engine is also varied 
and hence the flow of engine coolant through the 
heat exchanger is varied for a single valve position. 
This has the undesirable effect of producing fluc- 
tuations in the amount of heat emitted from the 
heat exchanger for a single valve position resulting 
in unwanted changes in the temperature of the 
passenger compartment. Such variations are par- 
ticularly noticable when the flow of engine coolant 
is being restricted to produce a heat output from 
the heat exchanger well below the maximum ob- 
tainable. 

The operating characteristics of known heat 
exchangers and control valves is shown in Figures 
1 and 2 of the accompanying drawings of which:- 

Figure 1 is a graph of heat output versus fluid 

flow for a heat exchanger; and 

Figure 2 is a graph of fluid flow rate versus 

valve opening. 
For example, with reference to Figure 1 a small 
change "X1 n in the flow rate of engine coolant near 
the maximum flow rate produces a small change 
"Y1" in heat output from the heat exchanger but 
the same change M X2 n in flow rate of engine cool- 
ant at a low flow rate produces a much larger 
change "Y2" in heat output from the heat ex- 
changer. 

To try and linearise the relationship between 
heat output and flow rate prior art heat exchangers 
use a control valve with the characteristic shown in 
Figure 2. Such control vaives are however expen- 
sive and difficult to produce and only offer a poor 



solution to the problem of heat output fluctuations. 

It is an object of this invention to overcome the 
disadvantages of the prior art. 

According to the invention there is provided a 

5 heater system for the passenger compartment of a 
motor vehicle, the system comprising a housing 
(43, 143) forming a mixing chamber having an air 
inlet (50, 1 50) and at least one air outlet, (56, 57; 
156, 157) blower means (44, 144) for inducing air 

w flow from said air inlet to the or each air outlet, 
duct means (45, 46; 145. 146) for conducting air 
from the or each air outlet into the passenger 
compartment, a coolant inlet (30) and a coolant 
outlet, (34) a heat exchanger (4) comprising a num- 

75 ber of heat exchange elements (11a. 11b, 11c. 11d; 
111a, 111b, 111c, 111d) arranged in a stack and 
each having a conduit (14a, 15a, 16a, 17a; 14b, 
15b. 16b, 17b; 14c, 15c, 16c, 17c; 14d, 15d, 16d. 
17d) for engine coolant to flow between the coolant 

20 inlet and the coolant outlet and air passages (18) 
for air flowing between the air inlet and the air 
outlet, and a control valve (5) means for controlling 
the flow of engine coolant through said conduit 
characterised in that the control valve (5) means 

25 selectively controls flow of engine coolant through 
each heat exchange element (11a, 11b, 11c, 11d; 
111a, 111b, 111c, 111d). 

Preferably the heat exchange elements are ar- 
ranged in parallel between the inlet and the outlet, 

30 in which case there may be n heat exchange 
elements and the valve means is operable to allow 
flow through a progressively increasing number of 
heat exchanger elements ranging between 0 and n. 
In a preferred embodiment of the invention n is 

35 four. 

The control valve means (5) may comprise a 
bypass passage (33) which allows engine coolant 
to flow from the coolant inlet (30) to the coolant 
outlet (34) without passing through a heat ex- 

40 change elements (11a, 11b, 11c, 11d; 111a, 111b, 
111c, 11 1d) when flow through one or more heat 
exchange elements is prevented and flow through 
the bypass passage may be controlled by the 
opening of a bypass orifice. 

45 The valve means may comprise a valve body 
defining a valve chamber, a number of ports in the 
valve body opening into the valve chamber, each 
of the ports being connected to a respective one of 
said heat exchange elements, an inlet to the valve 

so chamber and a valve member movable to selec- 
tively control flow between the inlet and each port. 
Where there is a bypass orifice the valve member 
may be arranged to progressively restrict flow 
through the bypass passage. 

Advantageously, the ports may be arranged in 
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a staggered configuration so that as one port be- 
comes fully open another port starts to open. The 
valve body may comprise a valve plate for sliding 
cooperation with the valve member. The valve 
member and the valve plate may be of sintered 
ceramic material. 

The system may further comprise an engine 
driven compressor an evaporator, a condensor and 
an expansion valve, the evaporator being mounted 
in the housing to provide a cooling effect to the air 
before it enters the heat exchanger. 

The invention will now be described by way of 
example with reference to Figures 3 to 7 of the 
accompanying drawings, of which:- 

Figure 3 is a pictorial part sectional representa- 
tion of a motor vehicle including a passenger 
compartment having a heater system according 
to the invention; 

Figure 4 is a diagrammatic perspective view of 
the heater system shown in Figure 3; 
Rgure 5 is an exploded perspective view a heat 
exchanger and control valve of the heater sys- 
tem shown in Figure 4; 

Rgure 6 is a staggered cross-section through 
the control valve shown in Rgure 5; and 
Figure 7 is a schematic diagram of a modified 
heater system for the passenger compartment 
of a motor vehicle according to the invention. 
With reference to Figure 3, a motor vehicle 1 
has a passenger compartment 2 and an internal 
combustion engine 3. The passenger compartment 
has a heater system which includes a heat ex- 
changer 4 which takes hot engine coolant from an 
inlet hose 41 and returns it to the engine through 
an outlet hose 42. The coolant is circulated by an 
engine driven pump 6 and during normal engine 
operation is maintained within a close temperature 
range by means of a thermostat valve 7 and a 
radiator 8. 

A blower fan 44 is driven by an electric motor 
and provides blower means for inducing air flow 
from an air inlet 50 in a housing 43 enclosing the 
fan and the heat exchanger 4 to air outlets 56 and 
57. Outlet 56 is connected to a duct 45 for direct- 
ing air flow close to the windscreen and outlet 57 is 
connected to a duct 46 for directing air flow close 
to the seats in the passenger compartment 2. 

The air inlet 50 is connected by a duct to an 
opening 9 in the vehicle bonnet or hood. When the 
vehicle is moving forward at speed the opening 9 
is in an area of relatively high pressure and when 
combined with extractor vents 10 close to the rear 
of the vehicle in an area of relatively low pressure 
also comprises blower means for inducing air from 
the inlet 50 to the outlets 56 and 57 to supplement 
or replace the blower fan 44. 

With further reference to Figures 4 to 6 the 
heat exchanger 4 has four heat exchange elements 
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11a, 11b, 11c arUTUd arranged in a stack between 
two end plates 12 and 13. 

Each of the heat exchange elements 11a, 11b, 
11c and 11d has a conduit for engine coolant 
5 formed by an inlet tube 14a, 14b, 14c, 14d, a 
supply tube 15a, 15b, 15c, 15d, a transfer tube 
16a, 16b, 16c, 16d and a return tube 17a, 17b, 17c, 
17d and a number of air passages 18 defined by a 
corrugated strip 19. 
io Each of the return tubes 17a, 17b, 17c, 17d is 

connected to an end tank 20 mounted on the end 
plate 13. 

A support plate 21 is mounted on one end of 
the end plate 13 and has an aperture 22 opening 
75 into the end tank 20 to provide an outlet therefrom. 

The support plate 21 is provided to support a 
valve assembly 5 associated with the heat ex- 
changer. 

The valve assembly 5 comprises a valve body 
20 having an upper member 23, a lower member 24, a 
valve plate 26 and a seal 25 interposed between 
the upper and lower body members 23 and 24,. A 
valve member 27 is connected to an actuator rod 

28 which is guided in a passage 31 in one end of 
25 the upper body member 23 and sealed by a seal 

38. 

The upper body member 23 defines a cavity 

29 which in combination with the lower body mem- 
ber 24 defines a valve chamber into which is fitted 

30 the valve plate 26 and the valve member 27. A 
stub pipe 30 in the upper body member 23 defines 
a coolant inlet and is connected to the inlet hose 
41. 

The lower body member 24 has four supply 
35 ports 32a, 32b, 32c, 32d each of which is con- 
nected to a respective one of the inlet tubes 14a, 
14b, 14c and 14d and one bypass passage 33 
which is connected to both the aperture 22 and a 
coolant outlet in the form of an outlet stub pipe 34 
40 connected to the outlet hose 42. 

The valve plate 26 is a sintered ceramic com- 
ponent and has four supply orifices 35a, 35b, 35c, 
35d aligned with the supply ports 32a, 32b, 32c, 
32d and a bypass orifice 36 aligned with the by- 
45 pass passage 33. The valve member 27 is also a 
sintered ceramic component and is slidabie over 
the valve plate 26 without a need for additional 
seals. 

A seal 37 is interposed between the valve plate 

so 26 and the lower body member 24. 

In operation engine coolant enters via the stub 
pipe 30 and passes into the chamber defined by 
the cavity 29. With the valve member 27 in the 
position showh in Rgure 6 all the incoming coolant 

55 passes through the chamber and exits via the 
bypass orifice 36 and the bypass passage 33, the 
valve member 27 obscuring all of the supply 
orifices 35a, 35b, 35c, 35d. 
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Therefore with th^^alve member 27 in the 
position shown in Figure 6 none of the first heat 
transfer fluid enters the heat exchange elements 
11a, 11b, llcand 11d. 

As the valve member 27 is moved to the left 
(from the position as shown in Figure 6) by moving 
the actuator rod 28, supply orifice 35a is revealed 
to allow engine coolant to pass through the orifice 
35a and its respective supply port 32a and into the 
heat exchange element 1 1a via the inlet tube 14a. 

Engine coolant then passes through the supply 
transfer and return tubes 15a, 16a, 17a and enters 
the end tank 20. 

The engine coolant returned to the end tank 20 
then flows via the aperture 22 into the passage 33 
and then out of the valve assembly 5 via the outlet 
pipe 34. 

Further movement of the valve member 27 to 
the left will sequentially connect the second, third 
and fourth heat exchange elements 11b, 11c and 
11d in the manner described above thereby provid- 
ing sequential- connection of the heat exchange 
elements 11a, 11b, 11c, 11d. 

The supply orifices 35a, 35b. 35c, 35d and the 
supply ports 32a, 32b, 32c, 32d are arranged in 
staggered formation so that as the first port 32a 
becomes fully open the next port 32b starts to 
open and so on. 

During the leftward movement of the valve 
member 27 the bypass orifice 36 is gradually ob- 
scured by the valve member 27 and the pressure 
drop between the aperture 30 and the passage 33 
is therefore maintained substantially constant ir- 
respective of the number of heat exchange ele- 
ments 11a, 11b, 11c, 1 1d in use. 

The amount of heating effect supplied to the air 
in ducts 45 and 46 is primarily dependent upon the 
number of heat exchange elements 11a, 11b, 11c, 
1 1d supplied with the first heat exchange fluid. 

The actuator rod 28 is movable by means of a 
control cable 47 which is connected to a control 
lever 48 arranged for co-operation with a five posi- 
tion heater control slide 49. 

As the control lever 49 is moved from the first 
position (as showh on Figure 4) to the fifth position 
the heat output from the heat exchanger is in- 
creased as more of the heat exchange elements 
11a, 11b. 11c, 11d are connected in parallel be- 
tween the inlet hose 41 and the outlet hose 42 by 
means of the valve assembly 5. 

With this arrangement each heat exchange ele- 
ment 11a, 11b, 11c, 1 1d is either connected and 
receiving virtually maximum flow of engine coolant, 
or is disconnected and receiving no flow of engine 
coolant. 

Referring again to Figure 1, each heat ex- 
change element 11a, 11b, 11c, 11d works in the 
region where a drop X1 in the water flow rate due 



to a reduction in engine speed produces a rela- 
tively small reduction Y1 in the heat transferred 
from each heat exchange element to the air enter- 
ing the passenger compartment 2. 

5 In the heater system described above all the 

control of heat to the air entering the passenger 
compartment through the ducts 45 and 46 is by 
controlling the coolant flow to the heat exchange 
elements 11a, 11b, 11c, 11d. The invention is also 

70 applicable to a heater system where warm air from 
the heat exchange elements 11a, 11b, 11c, 11d is 
mixed with air at ambient temperature before enter- 
ing the passenger compartment. This is achieved 
by having an air passage which bypasses the heat 

75 exchange elements and a control valve which can 
progressively select cold air, heated air or a mix- 
ture of both. 

In the modification showh in Figure 7 the heat- 
er system forms part of an air conditioning system. 

20 Parts which have the same function or are substan- 
tially unmodified have the same reference numeral 
as referred to with reference to Figures 3 to 5 with 
the addition of 100. 

In most respects the system is similar to that 

25 as previously described above with the exception 
that the air entering the heat exchanger has already 
passed through an evaporator 151 forming part of a 
cooler circuit 

The cooler circuit comprises the evaporator 

30 151, an engine driven compressor 152, a conden- 
sor 153 a receiver 154 and an expansion valve 155. 

The method of operation of such cooler circuits 
is well knowh to the man skilled in the art and will 
not be described here. 

35 With such an arrangement air is forced through 
the evaporator 151 by the fan 144 where it is 
cooled before passage through the heat exchanger. 
When the ambient air is of relatively high humidity 
water vapour condenses in the evaporator 151 and 

40 is allowed to drain through a pipe 158. 

For maximum cooling effect the heat exchang- 
er will be switched off so that engine coolant by- 
passes all the heat exchange elements 111a, 111b. 
111c, 111d. 

45 The heater 104 may be used even where its 
output is less than the heat extracted by the evap- 
orator 151 and this is within the scope of the 
invention even through the air entering the pas- 
senger compartment through the outlet ducts 145, 

so 146 is at a lower temperature than that of the air at 
the inlet 150. This operating condition is likely 
where the ambient air is very humid. 

For maximum heating effect the cooling circuit 
is switched off by disconnecting the compressor 

55 drive from the engine and supplying ail of the heat 
exchange elements 11a, 11b, 11c, 1 1d with the first 
heat exchange fluid. 

It will be appreciated by those skilled in the art 
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that the engine coolant may be a water based 
coolant comprising antifreeze and corrosion inhibi- 
tors or may be oil forming part of the engine 
lubrication system. 



Claims 

1. A heater system for the passenger compartment 

of a motor vehicle, the system comprising a hous- w 
ing (43, 143) forming a mixing chamber having an 
air inlet (50, 150) and at least one air outlet (56, 57; 
156, 157), blower means (44, 144) for inducing air 
flow from said air inlet to the or each air outlet, 
ducts means (45, 46; 145, 146) for conducting air 75 
from the or each air outlet into the passenger 
compartment, a coolant inlet (30) and a coolant 
outlet (34), a heat exchanger (4) comprising a num- 
ber of heat exchange elements (11a, 11b, 11c, 11d; 
111a, 111b, 111c, 111d) arranged in a stack and 20 
each having a conduit (14a, 15a, 16a, 17a; 14b, 
15b, 16b, 17b; 14c, 15c, 16c, 17c; 14d. 15d, 16d, 
17d) for engine coolant to flow between the coolant 
inlet and the coolant outlet and air passages (18) 
for air flowing between the air inlet and the air 25 
outlet, and a control valve (5) means for controlling 
the flow of engine coolant through said conduits, 
characterised in that the control valve (5) means 
selectively controls flow of engine coolant through 
each heat exchange element (11a, 11b, 11c, 11d; 30 
111a, 111b, 111c, 111d). 

2. A heater system as claimed in Claim 1 charac- 
terised in that the conduits of the heat exchange 
elements (11a, 11b. 11c, 11d; 111a, 111b, 111c, 

1 1 1 d) are arranged in parallel. 35 

3. A heater system as claimed in Claim 2 charac- 
terised in that there are n heat exchange elements 
(11a, 11b, 11c, 1ld; 111a, 111b, 111c, 1 lid) and 
the control valve means is operable to allow flow 
through a progressively increasing number of heat 40 
exchanger elements (aaa, 11b, 11c, 11d; 111a, 
111b, 111c, 11 1d) ranging between 0 and n. 

4. A heater system as claimed in Claim 3 charac- 
terised in that u is four. 

5. A heater system as claimed in any preceding 45 
claim characterised in that the control valve means 

(5) comprises a bypass passage (33) which allows 
engine coolant to flow from the coolant inlet (30) to 
the coolant outlet (34) without passing through a 
heat exchange element (11a, 11b, 11c, 11 d; 111a, so 
111b, 111c, 1 11 d) when flow through one or more 
heat exchange elements is prevented. 

6. A heater system as claimed in Claim 4 charac- 
terised in that the flow through the bypass passage 

(33) is controlled by the opening of a bypass orifice 55 
(36). 

7. A heater system as claimed in any preceding 
Claim characterised in that the valve means (5) 
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comprises a valve body (23, 24) defining a valve 
chamber, a number of ports (32) in the valve body 
(24) opening into the valve chamber, each of the 
ports being connected to a respective one of the 
heat exchange elements (11a, 11b, 11c, 11 d; 111a, 
111b, 111c, 11 1d), an inlet (30) to the valve cham- 
ber and a valve member (27) movable to selec- 
tively control flow between the coolant inlet and 
each port. 

8. A heater system as claimed in Claim 7 when 
dependent upon Claim 5 or Claim 6 characterised 
in that the valve member (27) is arranged to pro- 
gressively restrict flow through the bypass passage 
(33) as flow is permitted to an increasing number 
of heat exchange elements. 

9. A heater system as claimed in Claim 7 or Claim 
8 characterised in that the ports (32) are arranged 
in staggered configuration so that as one port be- 
comes fully open another port starts to open. 

10. A heater system as claimed in any of Claims 7 
to 9 characterised in that the valve body (23, 24) 
comprises a valve plate for sliding cooperation with 
the valve member (27). 
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© A heater system for the passenger compartment 
of a motor vehicle comprises a number of heat 
exchange elements 11a, 11b, 11c, 11d arranged in a 
stack. Flow of engine coolant through each of the 
heat exchange elements is individually controlled by 
valve means 5 having a coolant inlet 30 and a 
coolant outlet 34 and which includes a valve mem- 
ber 27 which can progessively open the flow of 
coolant to the heat exchange elements by uncover- 
ing staggered supply orifices 35a, 35b, 35c, 35d. 
The heat exchange elements are in parallel with a 
bypass passage which allows flow from the coolant 
inlet to the coolant outlet through a bypass orifice 
36. The bypass orifice becomes progressively bloc- 
ked as the valve member 27 uncovers the supply 
orifices. 
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